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Framework of Analysis 


Why do we use Multilevel analysis for the data 7 

The district Pi unary Education Programme (DPEP), a major initiative formulated to 
opeiationalise the national policy framework, stiesses on the reconstruction of primary edu¬ 
cation at the distnct level While it seeks to provide access for all children, equal efforts are 
being placed tor enhancing enrolment and retention, and for raising achievement level among 
learneis In other words, apart from access and increased enrolment and retention, quality of 
learning js given priority in the context of universalisation Obviously, it is a significant 
departure from the past leflecting a shift towards quality education at the primary level In 
fact, the emphasis that is being placed on participative process of schooling, learning compe¬ 
tence and achievement, toning up teacher competence and training modalities, improved 
teaching and learning materials, and improving school effectiveness reflects the shift towards 
quality 


Adopting decentralised planning and management approach, the DPEP formulates, 
district-specific and population specific plan of actions to attain the targeted objectives While 
micro-planning provides the framework for universal access and universal participation, 
MLL forms the strategy for universal achievement The task ahead is stupendous and the 
difficulties in the field situations are manifold Obviously, to circumvent such situations, the 
DPEP plans the inputs based on a field data system and research based intervention is an 
integral component of the project implementation In fact, baseline data system is a key 
component of the project formulation process 

Baseline data 

A major component of the project formulation process under DPEP is the conduct of 
a large baseline study on the achievement levels of students The baseline study provides a 
field data system that reflects the prevailing achieve¬ 
ment level The emerging evidences are important for 
developing distncr-specific interventions keeping in 
tune with the area-specific nature of DPEP Such evi¬ 
dences are equally important for planning training inter¬ 
ventions and reformulating classroom transactions, and 
in short, for planning programmes for the overall im¬ 
provement of school effectiveness 


Baseline data are analysed to discern potential variables that have major consequences 
for policy implications In fact, learning takes place in school and classroom settings Char¬ 
acteristics of these settings - physical and material facilities, climate and teacher quality - 
obviously, matter in learning process Learning act is performed by the learner and the 
learner’s characteristics are equally important There are also factors related to the district as 


The baseline study provides a 
field data system that reflects 
the prevailing achievement 
level. The emerging evidences 
are important for developing 
district-specific interventions 
keeping in tune with the area- 
specific nature of DPEP * 





well as the state policies that can affect the learning process When the baseline suivey 
provides a data system pertaining to student characteristics, teachei chaiactenstics and school 
process along with achievement, it is a meth¬ 
odological necessity to search for a sound 
technique tor discerning the effectiveness of 
these variables on achievement Quite often, 
researches resort to loutine analysis of data 
at the students level In this form of analysis 
school becomes the unit ot analysis and the 
student level data are aggregated at the school 
level Aggregation may miss certain specific 
mfoimation that are needed for providing meaningful explanation Further, analysis of data is 
not done by nesting students within classrooms, within schools, within districts, and so on 
Quite often, it is assumed that educational interventions have constant effect on all students 
who are exposed to them, and these effects are invariant across the organisational context 
Such an assumption does not hold true Variations exist among students and across contexts, 
and multilevel effects can also be seen Therefore, traditional analytic approaches can pro¬ 
duce misleading results even in carefully controlled experimental studies on learning Such 
methodological problems can be resolved if the treatment of data is based on multilevel 
modeling 

In this analytical exercise, baseline data obtained from 18 districts of Uttar Pradesh on 
student, teacher and school characteristics and learner achievement in mathematics and lan¬ 
guage are analysed using Hierarchical Linear Modeling (HLM) 

What are the objectives 7 

The baseline data are analysed to 

find out the differences in achievements of class V students in mathematics and 
language subjects within and between schools 

estimate the achievement gaps between boys and girls as well as among SC, ST, 
OBC and general category students 

identify the potential school factors which affect mathematics and language 
achievements of class V students as well as minimise the achievement gap 

What are the research questions ? 

1 Whdt extent do schools vary in mathematics and language achievements ? 

2 What extent do mathematics and language achievements vary for pupils of 
differing status ’ 


Analysis of achievement data using tra-\ 
ditional techniques invariably result in 
aggregation or disaggiegation bias and 
also assume same effect of school/class- 
i room intervention on all students which 
is not true . Multilevel analysis helps in 
tesolving such methodological prob¬ 
lems ■. 
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3 What aie the school level variables which matter for vanation in mathematics 
and language achievements 7 

4 What extent do school level variables piomoie equity in schools 9 

What is the sample size 9 

Baseline data weie collected from 18 districts of Uttar Pradesh as per the DPEP guidelines 
Multistage random sampling procedure was used for selecting the schools from ruial and urban 
ateas in each disti ict Teachers and students were randomly selected from each school according to 
the sampling fiamewoik The detailed constituents of sampling in each disti ict are presented in 
Table 1 

Table -1 Sample structure of the study 


Districts 

Schools 

Teachers 

Students 
(Class V) 

Badaon 

51 

162 

481 

Baharaich 

45 

89 

439 

Barabanki 

51 

119 

484 

Bareilly 

49 

137 

426 

Basil 

5! 

138 

654 

Deoria 

45 

127 

625 

Firo7abnd 

51 

140 

582 

Gonda 

51 

113 

533 

1 lardoi 

50 

120 

615 

Lakhimpur 

45 

112 

587 

Lalitpur 

45 

109 

453 

Maharajganj 

46 

146 

870 

Muradabad 

46 

140 

588 

Pilbhit 

45 

114 

550 

Rampur 

45 

128 

411 

Sluhjahanpur 

51 

115 

356 

Siddharthanagar 

45 

128 

567 

Sonbhadra 

45 

94 

470 

Total 

857 

2231 

9691 
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For the I-ILM analysis, the data of each target group were sciutmised and the mis¬ 
matching schools were dropped from the total sample The final analysis is done using the 
data from 837 schools and 9610 grade V students 

Which cue the tools used for data gathering ? 

Though the baseline data are collected using many schedules including class II and 
dropouts, only those data related to students, teachers and schools ate used for the analysis 
Hindi version of the following schedules developed by the NCERT are used for data gather¬ 
ing 

1 Achievement Test m Mathematics 

2 Achievement Test in Language 

3 Pupil Schedule (Present) 

4 Teacher Schedule 

5 School Schedule 

How many indicators are constructed ? 

Outcome Variables 

The scores obtained by grade V students on language and mathematics are treated as 
outcome variables While the maximum score in the mathematics test is 40, the score in 
language is 84 Mathematics and language scores are standardized at the individual level 
using the state mean and standard deviation The average scores obtained from the HLM 
analysis are expressed as effect size - a fraction of a standard deviation 

Pupil Level Variables 

A senes of pupil background variables are constructed from pupil schedule (present) 
The variables - sex, caste, repeaters in the class and preschool experience - are treated as 
dummy variables Ordinal measures (Logit Transformation) are constructed for father's 
education, mother’s education and father's occupation Socio-economic status (SES) is a 
composite variable of three parental status variables mentioned above Family size, head of 
the family and preschool experience are excluded from the treatment due to their negligible 
influence Pupil background variables are centered around at the pupil level on the basis of 
their state mean This process of “centering" was carried out by subtracting the mean from 
each score It does not affect the estimated value of the slope but transform the value of the 
intercept With this transformation the intercept provides an estimate of mean outcome within 
each school assuming that the composition of a particular variable m the school is same as the 
composition in the entire sample With these estimates it is possible to compare how effective 
the school would be if they have similai variable composition 
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School Level Variables 


School level variables are selected from the teacher and school schedules, and some 
aie aggiegated tiom pupil schedule The first two are contextual variables i e Mean SHS and 
peicentage ot SC/ST children which are constructed by aggregating data fioni pupil level to 
school level Rest of the school level vaiiables are clustered into four categones - a) Teacher 
Quality, b) School resouices, c) School climate and d) Intervention launched in the schools 
Teacher qualification, teaching experience, m-service education and stability of teacher in 
teims of duration of service in the same school are the components of teacher quality School 
lesouices consist of six variables such as teaching material for teachers, instructional materi¬ 
als available in school, physical facility, number of teachers, pupil teacher ratio and percent¬ 
age of female teachers Academic press in terms of specific attention to language and math¬ 
ematics subjects, test and feedback, homework given by the teacher, pupil doing homework, 
teacher commitment, parent involvement and leadership of head teacher (eight variables) are 
clustered in to school climate The three variables constituting the intervention category con¬ 
sist of operation blackboard, facilities available under operation blackboard and scholarship to 
students Among these variables, operation blackboard is treated as dummy variable The rest 
aie operated as continuous variables Composite variables are formulated by giving proper 
weightage thiough logit distribution All variables are centered at the school level on the basis 
of their state means The description of all the variables with mean and SD are presented in 
Appendix -1 

How did we analyse the data ? 

The data were collected to determine the effect of school level variables (group level 
variables) on pupil’s achievement in mathematics and language (outcomes at pupil level) 
These data dre obviously, hierarchical in nature - pupil nested within the school - and multi¬ 
level regression analysis fits hierarchical linear model (Bryk & Raudenbush, 1992) The 
hierarchical model partitions the outcome variance m to within and between levels, and 
statistically separates ‘true’ variance of the micro parameters from sampling variance The 
predictors defined at group level explain the true variance in the micro parameters The HLM 
software (Bryk, Raudenbush & Congdon, 1994) are used for this purpose The extent of 
variation on the two outcome measures (mathematics and language) across school^ is esti¬ 
mated at the initial stage using ‘null model’ In this model no variable is adjusted at any level 
and the variance on outcome measures is partitioned into within and between schools Second 
model aims to identify good school by controlling the pupil background characteristics In 
other words, it estimates the “Type-A “ effect which means “ the effect of schooling 
polices and practices, the school composition, the effects of exogenous social and economic 
factors, and any unmeasured effects associated with school X” (Willms, 1992, P 40) Third 
model controls the school context and determine “Type B” effect (Willms, 1992), means the 
effect of school policies and practices as well as any unmeasured effects Further, adjusted 
school mean is regressed on school level variables under school level models The mathemati¬ 
cal formulations of the various models are given in Appendix II 
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ANALYSIS OF DATA AND INTERPRETATION 

What do the outcome data leveal in genetal 9 

Desuiptive analysis ot mathematics and language achievement is done to discern the 
pi evading bend of achievement This exercise is done prior to fitting the data in to multilevel 
legression analysis Figures 1 and 2 depict the emerging trend Figure - 1 icpresents the 
disti ibution of mathematics and language scores of the entire grade V students It is a cumu¬ 
lative frequency distribution curve containing percentage of scores m *X’ axis and corre¬ 
sponding percentage of students in 'Y 1 axis The curve shows the peicentage of students up 
to a given percentage of scoies in mathematics oi language Foi example, while in language 
only 6 percentage of students scores 30 percent below, in mathematics the size of students 
scoring 30 peicent below is 50 per cent Obviously, as compared to language, half of the 
grade V students scores 30 per cent below m mathematics It means that these students are 
considerably weak in mathematics as compared to language The gap between mathematics 
and language emerges at 20 percent of scores, widens up to 40 percent of scores and it gets 
minimized at 50 percent of scores Then the curve gradually gets flattened It is striking to 
note that the size of students attaining above 60 percent of scores is negligible 

In language too low performance level is visible However as compared to mathemat¬ 
ics, these studetns perform relatively better in language Language scores are further exam¬ 
ined interms ot its components - wordmeaning 
and leading comprehension While 40 items 
aie used for identifying word meaning and 
leading comprehension is figured out by us¬ 
ing 44 items The cumulative distribution 
cui ves tor both scores (Figure - 2) depict that 
the gap between word meaning and reading 
compiehension gets widened from 30 to 50 
per cent ot scores For instance, figure - 2 indicates that 90 percent of the students scores 70 
per cent below in word meaning while the percent of score is below 50 for 90 per cent of 
students in reading comprehension Though, these students are relatively better in word 
meaning, their performance in reading comprehension is much less Obviously, specific 
intervention strategies are needed for improving reading comprehension and also the word 
meaning Training programmes for teachers need to address this aspect if the concern is to 
improve quality in language learning 

Does the distribution of outcome measures differ across districts ? 

The sample was drawn from 18 districts and the baseline data are analyzed using 
district as unit However, the district is not treated as one of the hierarchy in the HLM 
analysis To examine the distribution of outcomes in different districts, box plot is prepared 
for mathematics and language separately (Figures 3 & 4) In these box plots the top and 


These students are considerably weak 
m mathematics as compared to lan- 
guage In language , these students 
are relatively better in word meaning, 
their performance ui reading compre¬ 
hension is much less. 
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Percentage of Students Percentage of Students 


Mathematics and Language scores of Grade V students 

In 18 Districts of Uttar Pradesh 

Figure -1 
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Word Meaning and Reading Comprehension scores of Grade V students 

In 18 Districts of Uttar Pradesh 
Figure - 2 
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bottom of each box represents the upper and lower quartiles (i e 75th and 25th percentile) of 
the disci ibution tor each district The line in the middle of box is the median (50th peicentile) 
The length ot tail above and below shows the range of data from 75th to 90th percentile and 
25th to 10th percentile for each district In each figure, two reference lines are drawn repie- 
senting the titty per cent of the total scores and minimum passing marks (30 % of the total 
scores) 


In mathematics (Figure - 3), the median points of all the districts are quite below the 
line of average scoies (50 per cent of the total scores) The median point ranges from 11 to 15 
marks in all the districts It is strikingly visible that 50 per cent of the students and in certain 
cases even more, have failed in mathematics in districts 
such as Dadaoun, Barabanki, Baraeilly, Basti, Firozabad, 

Gonda, Ilardol, Lalitpur, Rampur and Shajahanpur How¬ 
ever, Maharajgunj district stands apart from the rest of 
the districts m the sense that, students of this district show 
relatively higher scores in mathematics than the rest The 
prevailing tiend mirrors that the performance level of 
grade V students in mathematics is quite low in these 
districts 

With regard to language scores, the emerging trend is not quite different (Figure - 4) 
Seventy fifth percentile of students in each district except that of Maharajgunj district is below 
the fifty per cent of the score Unlike mathematics, only a few students (within the range of 10 
to 20 percent) have tailed in language The median points of all the districts fall within the 
range of 30 to 40 marks Though only a few students fail in language, the scores of those who 
pass are not that high either 

What is the magnitude of variation that exists within and across schools ? 

The basic purpose of the study is to explore the extent of variations in mathematics and 
language outcome measures and to identify the attributable factors that are important for 
planning intervention Equation for each school is formulated and the average is estimated 
within the multilevel analysis framework to seek the extent of variations within and between 
schools Table - 2 shows the results of null and level-1 models m two parts Null model does 
not include any variable at any level for adjustment and it simply partitions the outcome 
variance in to within and between schools The estimates are unconditional In level-1, pupil 
background characteristics are adjusted to estimate the school residual on outcome measures 
which are mainly due to school context, polices and practices First part of the results shows 
fixed effects which denotes the average of within school effect Second part examines ran¬ 
dom effects - the extent of true parameter variance across schools 

The null model reveals that the fixed effects, with reference to average school mean 
for mathematics (-0 08) and language (-0 05), are significant This is noted as BOj in the 
equation (equation in Appendix II) and it denotes average of weighted mean of each school 


The prevailing trend mirrors 
that the performance level of 
grade V students in math¬ 
ematics is quite low in these 
districts Though only a few 
students fail in language , the 
scores of those who pass are 
not that high either 
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The significant coefficient reveals that the average school mean 
is below the grand mean (sample school mean) It means that 
the aveiage school means for language and mathematics are 
located at 5 and 8 per cent of the standard deviation (SD) 
below the mean lespectively The model statistics indicates 
that the average reliability of the intercept is 84 and 78 for 
mathematics and language respectively The high reliability index supports the precise estima¬ 
tion of each school mean 


Table - 2 • HLM Results of Null and Pupil Background Models 



utcome Variables 

_Q_ 

i lxcci tiiects 

-- 

Mathematics 

Language 

Null Model 

Coefficient 

SE 

P Value 

Coefficient 

SE 

P Value 

Average School Mean 

-0 08 

0 02 

0 001 

-0 05 

0 02 

02 

Pupil Background Model 

Average School Mean 

-0 08 

0 02 

0 001 

-0 04 

0 02 

03 

Girl 

-0 18 

0 02 

0 

-0 14 

0 02 

000 

SC 

-0 08 

0 02 

0 

-0 11 

0 02 

000 

ST 

-0 11 

0 05 

0 03 

-0 19 

0 05 

001 

Repeater 

-0 13 

0 03 

0 

-0 16 

0 03 

000 

SES 

0 04 

001 

0 

0 07 

001 

000 

Random Effects (Estimated true parameter Variance) 

Null Model 

Variance 

df 

Clli-Squnrc 

Variance 

_ 

<ir 

Chi-Square 

Between School 
(Av School Mean) 

0 38 

836 

7777 09 

m 

836 

53793 78 

Within School 

0 58 



0 68 



Pupil Background Model (Level - 1 ) 

Between School 
(Av School Mean) 

0 37 

661 

6742 11 

D 

661 

4144 13 

Girl 

BB 

661 

1051 44 

0 1 

661 

871 75 

Within School 

0 55 



0 65 




There exist variations 
across schools to the 
extent of 38 per cent 
in mathematics and 31 
per cent in language. 


Variations of these means across schools are estimated as random effects and they are 
highly significant It means the average scores of some schools are above the mean and some 
are below In mathematics, 38 and 58 per cent of total variations are between and within 
school respectively In language it is 31 and 68 percent of the total variation Within school 
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vaiidtion is found to be higher than the between school variation and in fact, seveial research 
studies on school effectiveness have invariably pointed out the same trend of variation in 
within and between schools Significant between school variation implies that the differences 
in school context, polices and practices do matter for the differences in school achievement 

What extent do the outcome measures vary for pupil of differing status ? 

In each school there exist differences among students and within school variation is 
due to such differences For example, schools enrol girls and disadvantaged students with 
varying degiee of socio-economic background characteristics Such differences, obviously, 
affect the school and are likely to influence the estimation of school variance that is being 
accounted foi school polices and practices Certainly, it is a methodological necessity to adjust 
such factors at level -1 for estimating the school mean precisely and subsequently regress the 
adjusted school mean on school factors Beside, within and between school variations of pupil 
of differing status need to be examined The formulated level-1 variables are adjusted and the 
results are presented in pupil background section of the table -2 

It is observed in table-2 that the significance of average school mean does not change 
even after the adjustment of pupil background factors These variables have a negligible effect 
on the variation of outcome measures across schools Girls, as compared to boys score 18 per 
cent of the SD below the mean in mathematics In language, it is 14 per cent below the mean 
Further, the difference of scores between boys and girls vanes significantly across schools in 
both the subjects It means in some schools girls 
perform better than boys and in other schools 
the reverse is true However, the remaining 
four variables - SC, ST, Repeater, and SES - 
do not vary across schools SC students, as 
compared to general categoiy students, score 8 
and II per cent of the SD below the mean in 
mathematics and language respectively The stu¬ 
dents from ST category score 11 per cent (in 
mathematics) ad 19 per cent (language) of SD 
below the mean in comparison to general cat¬ 
egory The students who are repeaters perform 
13 and 16 per cent of SD below the mean in mathematics and language in comparison to non 
repeaters The insignificant variation of these variables across schools indicates that these 
disadvantaged student groups are at low level of performance in both mathematics and lan¬ 
guage in comparison to their reference category (general students) in all the schools Though 
the SES slope has positive association with both the outcome measures, the effect size is not 
that high For example, one unit increase in SES will increase the achievement of student only 
by 4 and 7 per cent of SD above mean in mathematics and language respectively with in the 
school 


Girls , as compared to boys score 18 
per cent of the SD below the mean 
in mathematics In language , it is 
14 per cent below the mean. Fur¬ 
ther , SC and ST students are at low 
level of performance in both 
mathematics and language in com¬ 
parison to their reference category 
(general students) m all the 
schools . 


The random effect demonstrates that, the pupil background variables which remain 





significant in the model are able to reduce only 2 6 and 6 9 pei cent of the total variations in 
mathematics and language achievements respectively across school In other woids, variation 
in outcome measures due to pupil background characteristics is, certainly much less Level -1 
vanables, lesponsible foi within school variations are able to explain only 5 2 and 4 4 percent 
o t the total vai rations in mathematics and language However, large amount of within school 
variations remains unexplained It cautions about the probability of missing of potential level- 
1 vanables trom the study 

What extent do the outcome measures are affected by school context ? 

School context usually denotes student composition and is likely to exert its influence 
on student learning For example, the school with high SES student may increase its average 
outcome scores Such a school “looking good” provides biased information to policy makers 
about the effect of school vanables on learning outcome Therefore two variables - MEANSES 
(mean socio-economic status) and PCTSCST (percentage 
ot SC & ST students in the school) - related to students’ 
compositional characteristics are adjusted in the school level 
model to estimate the effect of school vanables precisely 
Table 3 shows the result of contextual effect with the re¬ 
duction of true parameter variance Fixed effects reveal 
that average SES at school level does not have any influ¬ 
ence on mathematics and language achievement Probably, 
the students of the sample schools do not vary much in 
their SES On the other hand, the percentage of SC and 
ST students in the school has negative association with 
mean achievement in both the subjects It means, the school with high concentration of SC 
and ST students depicts low level of achievement in both subjects However, the effect size is 
negligible (Math=- 003, Lang = - 004) Figures 5 and 6 evince the relationship between per¬ 
centage of SCST students in the school and mean achievement in mathematics and language 
respectively The figures illustrate that majority of schools have zero to 50 per cent of SCST 
students and sizable number of schools with less percentage of SC and ST students( below 50 
per cent) have outcome scores above the mean in both subjects These two contextual vari¬ 
ables explain only 5 3 and 9 7 per cent of the total between school variations in mathematics 
and language respectively 

What is the size of residuals ? 

The estimated school effect is the residual remaining after the adjustment of pupil 
background and school context variables Residuals stand for the mean outcome (either math 
or language) adjusted for the above mentioned vanables The variability of outcome measures 
across schools due to variations in school policies and practices are to be isolated further 
These residuals are dependent on the type of variables 


SES at school level does 
not have any influence 
on mathematics and 
language achievement 
However, the school with 
high concentration of SC 
and ST students depicts 
low level of achievement 
in both subjects 
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Standard Scares (Language) 
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adjusted If vve miss certain potential variable(s), further inclusion of such vauables would 
change the school residual To examine the effect of such variable(s) at lespective levels, the 
school lesidual derived at diffeient stages are plotted foi both mathematics and language 
separately (Figuie 7 and 8) Though the study is based on 837 schools, only 60 randomly 
chosen schools are plotted for convenience and practical considerations 


Table - 3 . HLM Results of Contextual Model 


Fixed Effects 

Outcome Variables 

Contextual Model 


Language 

mmm 

SE 


Coeff 

SE 

P Value 

Av School Mean 

-0 08 

0 02 

001 

-0 05 

02 

03 

MEANSES 

-0 01 

0 05 

86 

-0 01 

05 

89 

PCTSCST 

-0 003 

0 001 

002 

-0 004 

001 

000 

Reduction in Parameter Variance 

Av School Mean 
(Null Model) 

0 38 

031 

Adjusted for Pupil 
Background 

0 37 

0 29 

Adjusted for School 
context 

0 36 

0 28 


Figure-7 depicts the reduction of variance in mathematics at different stages of adjust¬ 
ment Each dot represents the mathematics mean outcome of each school and the line extend¬ 
ing from left to right indicates the mean score of that 
school at different stages of adjustment Unadjusted mean 
stands for the standard score without any adjustment HLM 
mean is derived after partitioning the variance within and 
between school units Likewise the rest two means are 
calculated after adjusting the pupils’ background and school 
context variables respectively The graph reveals reduc¬ 
tion of variance at the level of HLM mean but thereafter 
meaningful reductions are not seen after adjusting pupil background and school context 
variables Language achievement is no way different and the same trend is visible for the 
mean achievement in language too (Figure-8) It clearly indicates that the pupil background 
and school context variables are not potential enough to reduce the variance in both subjects 
at school level 


The size of residuals reduce 
at the level of HLM mean 
but meaningful reductions 
are not seen after adjusting 
pupil background and 
school context variables 
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Estimate of School Effects 
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Figure - 7 
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Are these schools effective ? 

Though many models aie available in the school effectiveness literature, goal model is 
quite often used in evaluating schools in terms of students’ achievement Since the focus of 
baseline assessment study is on learner’s achievement, it is logically sound to classify the 
schools as effective and non-effective based on mathematics and language achievement scores 
The schools are considered as effective having scores above the mean and those below the 
mean are treated as non-effective Table 4 presents the 
size of effective and non-effective schools based on math¬ 
ematics and language achievement in each district What 
is strikingly visible fiom the table is that in 10 out of 18 
districts, 60 per cent of schools or even more m certain 
cases are non-effective in both subjects The prevailing 
trend is quite disturbing One may find solace in 
Maharajgunj district where one may find large number 

of relatively effective schools in both subjects (Math=78 3 %, Lang=67 4%) It simply means 
that except in the case of Maharajgunj district, majority of the schools in all the remaining 
districts (17) are not that effective The exact position of each school on the continuum of 
effective and non-effective school for both subjects rs shown in figures 9 & 10 Both figures 
illustrate that the maximum schools fall within 1 SD above and below the mean with a few 
exceptions By and large, these schools are in normal category (within -1 to 1 SD of normal 
distribution) implying that they do not differ much in terms of their effectiveness Obviously 
attention is needed to provide for need specific intervention for improving the low per¬ 
formance levels in both the subjects 


It simply means that except 
in the case of Maharajgunj 
districty majority of the 
schools in all the lemaimng 
distncts (17) are not that ef¬ 
fective . 
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The effectiveness of these schools has been explored, further, by plotting school le- 
siduals of both mathematics and language (figure 11) The figure points out a positive hneai 
relationship between the mean scores of mathematics and language It means that the school 
which performs low in mathematics also performs low in language and vice versa The figure 
cleaily illustrates that the number of effective schools - those schools which perfoim higher in 
both subjects - is much less The trend of relationship emerging from the figuie indicates that 
the achievement in these schools is probably due to effort and ability of students 

Do the school level variables matter m explaining the 
effectiveness of school ? 

At this stage let us focus on the school residual The residuals are further regressed on 
four categories of school level variables - teacher quality, school resources, school climate 
and state intervention - in separate models The variables in the model are selected by deter¬ 
mining the significant level by using a flexible approach The variables with p-values less than 
20 are selected in each model From teacher quality (Table 5), it is found that qualification of 
teachers is positively associated with mathematics and language achievement It means that 
schools with teachers of higher qualifications promote achievement However, the effect size 
is only 04 and 03 in mathematics and language respectively What is striking is the negative 
influence of in-service training of teachers with high effect size (Math=- 21, Lang=- 17) 
Figures 12 and 13 indicate the negative relationship where schools with 50 to 100 percent of 
teachers received inservice training have low achievement Examining the days of inservice 
training (Figures 14 & 15). it is found that majority of the teachers received 1 to 10 days 
Despite such variations in the duration of training, the variable is coded as categorical (re¬ 
ceived training = 1, not received = 0) Further the negative association can not be explained 
by considering simply whether they attend training programme or not, without examining the 
nature and content of the training programme Attending programme does not boost students' 
achievement in mathematics or language Obviously, the negative evidence underscores the 
need to examine whether the training inputs and strategies provided are specific to mathemat¬ 
ics and language teaching and also the extent to which teachers practise what they have gamed 
from training in the classroom situations Obviously, the content and the nature of training 
need to be reexamined 

« 

In the category of school resources, number of teachers in school has positive associa¬ 
tion with mathematics and language achievement (Math= 05, Lang= 03) It means the per¬ 
formance of students is enhanced with adequate number of teachers m school This evidence 
assumes considerable significance in the context of multigrade schools Interestingly, the 
percentage of female teachers shows negative influence on mathematics achievement but the 
effect size is negligible Testing the students and providing feedback emerges as a potential 
indicator in the school climate category Increases in mathematics and language achievements 
are to the extent of 14 and 9 per cent of SD above the mean respectively Figures 16 and 17 
clearly depict the positive association of this variable with both learning outcomes Engaging 
students in solving mathematics problem in class reduce the achievement by 19 per cent of SD 
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Relationship of Mathematics and Language Scores 
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Relationship between Inservice Training and Mathematics Achievement 

Figure -12 



Relationship between Inservlce Training and Language Achievement 

Figure * 13 
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Relationship between days of inservice training and 
Mathematics Achievement 
Figure -14 



Relationship between days of Inservice training and 
Language Achievement 
Figure -15 



-2 ' - 1 - - --- 1 - 1 -'- 1 — 

0 5 10 15 20 25 30 

Diyo ol Inaervko Training 


21 




Relationship between giving test and providing feed back 
and Mathematics achievement at school level 
Figure - 16 
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Relationship between giving test and providing feed back 
and Language achievement at school level 
Figure -17 
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below mean The figure 18 illustrates that majority of the teachers belong to the categories of 
1 espouses - ‘either don not give’ mathematics problems in classroom 01 even if they give, they 
give only ‘sometimes* Those who give problems ‘always* are negligible in number It is 
interesting to note that sizable numbei of schools from the response categories - *do not give’ 
mathematics problems in class 100 m situations or provide 'only sometimes* show relatively 
higher scores in mathematics Obviously, m such situations negative influence emerges Howev- 
ei, the time spend on homework, enhances the language achievement by 6 per cent of the SD 
above mean It does not mean that home assignment is the right strategy for promoting 
language achievement What is important is the fact that engagement of learners in learning 
language, of course, in this case home assignment, does promote language achievement 

Table - 5. HLM Results of Diffei ent School Level Models 


Fixed Effects 


Outcome 

Venables 



Mathematics 

Language 


Coeff 

SE 

a 

Coeff 

SE 

n 

Teacher 

Qualification 

m 

0 02 

01 

Bl 

001 

03 

inscrvicc Training 

-021 

0 06 

002 

-017 

0 06 

004 

School Resources 

Number of Teachers 

0 05 

001 

004 

0 03 

001 

03 

Percentage of 
female teachers 

a 

0 001 

02 



- 

School Climate 

Solve Math Problem 
in Class 

-0 19 

0 06 

001 



- 

Test and Ttedbnek 

014 

0 04 

001 

0 09 

0 03 

005 

Time Spend on 
Homework 

- 

- 

_ 

0 06 

0 02 

002 

School Intervention 

Covered under 
OPBLACk Scheme 

■Oil 

u 

02 




Scholarship lo 
Students 

-0 004 

m 

02 

-0 004 

0001 

004 

Facilities existing 
under OPBLACk 

- 

- 

- 

■ 

0 004 

14 

Reduction in Parameter Variance 

Contextual Model 

36 

28 

Teacher Quality 

35 

27 

School Resources 

35 

27 

School Climate 

34 

27 

School Intervention 

35 

27 
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Relationship between assigning Math problems In class 
and mathematlcs achievement 
Figure - 18 
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Operation Blackboard Scheme on Mathematics Achievement 

Figure -19 
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The mteivention schemes are not Found effective in augmenting the students’ perfor¬ 
mance in these two subjects The school covered undei operation black board scheme arc 
perfoinung 11 per cent of SD below the mean in mathematics The figure 19 shows that the 
school with high mathematics achievement are not covered under the operation black board 
scheme Scholarship offered to students may motivate them to attend schools but it does not 
influence their achievement positively Negative influence of facilities provided under Opera¬ 
tion Black Board on language achievement does exist Though the size of influence is too less 
(- 06), the negative direction of influence is a matter of concern Unless facilities provided 
include facilities specific to teaching-learning lan¬ 
guage and then effective utilization during class¬ 
room transaction, such facilities would not yield 
the desired result 

Four categories of school variables are fit¬ 
ted in four different models, and the variance for 
each model is calculated separately Of these mod¬ 
els - teacher quality, school resources and state 
intervention - each explains only 2 8 per cent of 
the total between school variance Under school climate model, only two variables are able to 
explain 5 6 per cent of the total between school variance With regard to language, each 
model explains only 3 6 per cent of the total variance It means the sizable amount of variance 
across schools in both language and mathematics outcomes remain unexplained Probably, 
inclusion of schooling process variables may be able to explain more amount of outcome 
variance across schools Thus,the emerging evidence from the data reveals that inservice 
training of teachers, and testing students and providing feedback are the two potential indica¬ 
tors that have consequences for explaining achievement of these students 

Do gaps exist in the achievement levels among the various 
categories of students ? 

Excellence and equity are the two major goals of school reform efforts In the earlier 
sections we have outlined the factors, emerging from the data, that have consequences for 
excellence in learning Let us, now, examine the factors that promote equity in the school 
system This section addresses the concern whether there exists equity in the distribution of 
opportunities to various sex and caste groups for learning Social equity in terms of socio¬ 
economic status of students is not considered in this analysis for the simple reason that, the 
null model (for SES) suggests 9 per cent variation across schools due to SES and it is not 
significant after the adjustment of pupil background characteristics As such only the differ¬ 
ences between boys and girls, and among the categories of SC, ST, OBC and General 
students are treated in the HLM analysis 

The differences of various caste and sex groups on mathematics and language achieve¬ 
ments are plotted (Figures 20 to 23) and this exercise was undertaken prior to the HLM 


The emerging evidence from the 
data i eveals that insei vice train¬ 
ing of teachers, and testing stu¬ 
dents and providing feedback are 
the two potential indicators that 
have consequences foi explain¬ 
ing achievement of these stu¬ 
dents 
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Mathematics Scores of Boys and Gfrls 

Figure - 20 



Language Scores of Boys and Girls 
Figure - 21 
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Analysis While a minor gap between 30 to 40 per cent of scoies exists between boys and girls 
in mathematics achievement (Figure 20), it is appioximately zero in language achievement 
(Figure 21) Within caste categories, OBC and general categories ol students do not differ 
though a small gap can be seen between the scores of SC,ST students and the scores of OBC 
and general categories of students (Figure 22) In language, the gap between ST and general 
categones of students widens between 40 to 50 per cent of the scoie On the whole, as 
compaied to the general category, ST and to a certain extent of SC students, depict low 
performance levels in both subjects Figures reveal that there exist gaps in the achievement 
levels in mathematics and language between general category and SC/ST gioups It may be 
noted that these are unadjusted gaps and their significant variations can be established only 
after adjusting pupil background characteristics Let us now examine the significant variation 
of gap across schools 

Do the gaps vary significantly across schools ? 

Two variables (sex and caste) are treated as dummy variables in the HLM analysis 
with the coding *0’ for boys and T for girls The coefficient derived from within school 
regression model is treated as the difference in scores between boys and girls Three dummy 
variables are formed for the caste groups with the general (others) category as the reference 
category Due to centering, the estimates of the gap indicate the difference for a hypothetical 
student of the sample (Girls or SC or ST or OBC) who has average characteristics 

In the analysis, the unadjusted gap (no variables except girls or SC or ST of OBC in 
the model) is calculated first followed by estimation of the gap by adjusting pupil background 
characteristics (Table 6) Initially the unadjusted slope value is tested for random variation 
across schools Wherever, random variation is not significant while the fixed effect is signifi¬ 
cant, the variable is constrained and allowed for constant variation across schools 

The unadjusted gaps are found significant within the school for girls, SC, ST and 
OBC students in both mathematics and language 
However, Girls, SC and ST students are per¬ 
forming lower than their respective reference cat¬ 
egories within the school The reliability of the 
gap is relatively better for girls than the other 
three groups Significant variation in this gap 
across schools in both the subjects is found only 
for girls It means that the variation among cast 
categones is within school only Therefore, the 
cast category variables are constrained for random variation while adjusting the pupil back¬ 
ground characteristics Within school, the effect size of In the adjusted gap is larger for girls 
m mathematics (- 18) where as m language the larger gap (- 19) is for ST students The 
variation of adjusted gap between boys and girls are 13 and 10 per cent across schools in 
mathematics and language respectively It means that there exist achievement gaps in math¬ 
ematics and language between boys and girls 


The variation of achievement gap 
between boys and girls are 13 and 
10 per cent across schools m math¬ 
ematics and language respectively . 
It means that achievement gaps in 
mathematics and language exist be¬ 
tween boys and girls . 
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Table - 6 . Achievement gap between Boys vs Gills. 
SC vs Gen , ST vs Gen and OBC vs Gen . Students 


Mathematics 


Language 


Fixed 

Effects 


slope Unadjusted Adjusted slope Unadjusted 

Rein ----- Rein --- . . 

iliiy Coetf SE P Val Coeff SC P Val iltty Coelf SE P Val Coeff SE P Val 



What are the school factors that promote equity in schools ? 

It is evident from the earlier section that the achievement gap between boys and girls 
vanes significantly across schools Significant variation is explained by adjusting the variables 
from four categories in the girls slope Table - 7 reveals that availability of teaching materials 
in school 1 e books, map, globe, charts etc (total 10 items) bridge the achievement gap 
between boys and girls in mathematics It means access to such teaching-learning materials 
will improve the mathematics achievement of girls But the small effect size (0 03) can not 
authenticate the prediction The Figure 24 shows that the trend of liner relationship is too 
small Under classroom climate category, assigning and correcting home work has the poten¬ 
tial to minimise the achievement gap to certain extent (P < 10) Availability of materials 
under operation blackboard scheme reduces the achievement gap in language (P < 15) with 
negligible effect size On the other hand physical environment facilities and doing home work 
widen the achievement gap in mathematics Other scholarship given to students also widens 
the achievement gap in language with very negligible effect size It is important to note that 
the effect sizes of these variables are too less Thus, the emerging findings from school factors 
do not provide any encouraging evidence to reduce the gap in achievement or promote equity 
Therefore, it is difficult to figure out important indicators that promote equity in the school 
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Relationship between achievement gap between boys and girls 
in mathematics and teaching learning materials available in school 




Table - 7 Effect of School Variables on Achievement 
gap between boys and girls 


School Variables 

Mathematics 

Language 

Coeff 

SE 

P Value 

Coeff 

SE 

P Value 

U idling 1 Liming 

M Kermis 

03 

01 

005 

- 

- 

- 

Plnsicil full Hies in 
school 

-03 

01 

006 

- 

- 

- 

Teacher assign and 
correct home work 

09 

05 

10 

- 

- 

- 

rime spend on home 
work 

-05 

02 

05 


- 

- 

Facilities under OB 
Scheme 

- 

- 


007 

005 

15 

Ollier scholarships 

- 

- 

- 

-004 

002 

03 

Reduction of Parameter Variance 

Contextual 

13 

10 

School Resources 

12 

- 

Class Climate 

12 

- 

School 

Intervention 

- 

09 


Fiom the random effects, it is observed that the school level variables in each model 
explain only 7 7 per cent of the total variation of achievement gap in mathematics The 
variables in state intervention category are able to explain only 10 per cent of the slope 
variation in language Though the results are statistically significant the small effect size does 
not validate the prediction for generalising the evidence to school situations Larger propor¬ 
tion ot variation in the achievement gap is not explained by the constructed indicators 
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MAJOR FINDINGS AND IMPLICATIONS 


The evidences emerging fiom the analysis of baseline data from 18 districts reveal the 
Following filed leahty 

The performance level of students from these districts, in general, is low in both 
mathematics and language As compared to language, they are considerably weak in math¬ 
ematics In language, though these students score relatively high in word meaning, their level 
of leading compiehension is much less 

Theie exist across school variations m achievement to the extent of 38 per cent in 
mathematics and 31 per cent in language 

Within the schools, girls and those form SC and ST categories maintain low scores 
But the difference is that while girls are at low scores as compared to boys, SC and ST groups 
are at low scores as compared to general category students 

Within the school, Socio-economic status indicates positive association with mathemat¬ 
ics and language achievements but the effect size is quite negligible 

Schools in seventeen districts, except Maharajgunj district, are predominantly nonef- 
fective The size of noneffective schools - 60 per cent of the schools or even more in certain 
districts - indicates the prevailing field reality in these districts 

Giving test and providing feedback, and mservice training of teachers emerge as the 
most potential indicators that have major consequences for achievement in mathematics and 
language While giving test and providing feedback promote mathematics and language achieve¬ 
ment, inservice training has negative influence on both mathematics and language achieve¬ 
ment 


Significant achievement gap between boys and girls exists across schools in mathemat¬ 
ics and language 

Availability of teaching-learning materials appears to bridge the achievement gap be¬ 
tween boys and girls 

Thus, the field reality points out that the schools in these districts are predominantly 
noneffective in terms of performance levels in mathematics and language Active subject 
specific classroom transaction and learning strategies are needed for improving mathematics 
and language achievement levels in these schools Attention is to be focussed on reading 
comprehension for promoting language learning Within the class, girls and the disadvantaged 
groups (SC and ST) seek need specific learning conditions in mathematics and language If 
the concern is to improve the effectiveness of these schools, active classroom transactions and 
learning strategies specific to mathematics and language need to be stressed 
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What the data minor is that the pievaihng format of msemce training hinders achieve¬ 
ment in mathematics and language The implication is that the inservite naming programme 
foi tejchcis need to be restructuied to address the subject specific needs of teachers Such 
naming piogrammes need to be designed for effective classroom transactions and for promot¬ 
ing active learning in mathematics and language What teacher does for pioviding feedback to 
students is an important aspect of classroom process and should form a component of the 
restiuctuied training inputs Though there exists achievement gap between boys and girls in 
both subjects, availability of variety of teaching and learning materials bridges the achieve¬ 
ment gap It is important to note that how effectively such materials are used for learning is 
what matteis in this context 
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Appendix -1 

List of Indicators 


Nn 

\ III III tile 

1 sticl 

Description 

Menu 

SD 

Outcome Variables (C cntereil el Pti|itl level ) 

1 

M-iiheinaiics (Snndardued) 

MATH 

rich (Direct answer tei 1 mirk (40 ilutis) 

12 90 

4 69 

2 

1 anyuiyt (siaidardised) 

LANG 

da (84 items) 

33 24 

8 65 

l'ii|iil 1-evcl V imildcv (All these variables are centered at pupil level) 

1 

Gender 

GIRL 

Girl “ l , Bo> = 0 

031 

0 46 

2 

SC 

SC 

SOI, Othcrs=0 

0 2G 

0 44 

1 

ST 

ST 

Sl=l Othen5=0 

0 06 

0 23 

4 

1 ODC 

ODC 

OBOI Ollicrs=0 

0 44 

D SO 


Father Education 

DADED 

IIHicraie=l Lilcrnte>2 Primary"3 Secondary"-! 

HrTSr Sec >5 Collate«6 Lopil iranifoniiBUDn 

iiaitdardiied 

0 

■ 


Mother Education 

ML! MED 

Illiterate— 1 Literate"! Primary "3 Secondary*4 

HrAr Scc.°i College-6 Lopu irons fomuuiDn 

standardised 


B 


Father Occupation 

DADOCC 

unskilled workcr=*l poultry firming 1 ^ picking forest 
produce-3 cgn 1 aboutcH farmer*! skilled worler°6 
street vendor*? others-8 self employcd-9 domestic 
icnant"10 household-1 1 clerk"! 2 employer* 13 senior 
officer" 14 logit iranr/ormanon Jk siondanfcsed 


■ 

I 

Ever repealed a class 

REPEAT 

"REPEAT"! if yes in any class e1te*0 

0 12 

0 12 

9 

Socto economic (lotus 

SES 

SES^IDaDCD+MMUME b"D ADOCC Vv slid response! 

composite & standardised 

003 

0 6] 


(MlcilMl ViniWti (rill Variable* are Centre d at School Level) 


1 

School Mean SES 

MEANSES 

Aggregated from pupil to school level 

031 

0 46 

[Z 

Per cam SCST 

PCTSCST 

Per cent of SC md ST in the school 

33 14 

30 10 


I cue her ■ Quality Variable* (Ml Variable* are Crnlred «l School Level ) 


1 

Qualification 

TCHQUA 

Clasi VIII—S clvss N=»10 class X[i\ll*l2 graduate"! 4 
poll gnduvtc*l6) \tbregilcd 

118) 

138 

2 

Experience 

TCHCNP 

1993 year of first appointment Aggregated 

19 02 

7 7) 

J 

Insamca 

INSERVIC 

INSERVIC"! if received during last 3 training years 
Aggregated 

39 

36 

4 

Period in present school 

STABLE 

Subtracted year of appointment from 1993 Aggregated 

8 66 

6 32 


Resource Variables (Ml Variables are Centred at School Level ) 


■ 

Access lo leaching material 

MATERIAL 

Add all yei*l“ sgamil 10 items (1 Blackboard 2 

Teacher*! guides 3 Dictionary 4 Books S Map, 6 Glob 7 
Otaris 8 Flash cards 9 Science kit 10 Matlientalici kit) 
Aggregated 

4 97 

2 64 

2 

Instructional material available 

1 

FAC1LED 

Add all yei"l for 13 items (1 Maps 2 Globe 3Clw1s 4 

Play nulcnal & toys S Games equipment Science ktl 7 
Mm tool kn.8 Mathematics ku 9 Books for 
librciy refcrence,diciofianes Encyclopedia 10 Books for 
library children's books.11 Books Tor library Magazines 
Journals Newspaper 12 Blackboard 13 Pinup 
board/Noltce board) Aggregated 

7 18 

3 87 

3 

Physical facility 

FACILPH 

Add all yes»l* for 14 demi (1 Scltoolbell.2 Msll & 
fiwmiwe For sludenij JChair for teachers 4Tablet for 
teachers) water pitcher ladle glasses 6 dustbin 7 safe 
dnskmg water 8 Toilet facilities 9 Separate toilet for 
girls 10 Ueetnc connection II Playground factlilies.12 
Annual medical checkup Tor children 13 Immunization 
facility 14 Fim aid kit) Aggregated 

6 25 

2 36 

4 

No of Teacher’s 

NUMTCH 

Total of mala & female teachers for 1993-94 

2 77 

Ul 

3 

Pupil Tinelur Ratio 

PTRATIO 

Tote! enrolment of clou 1 V / NUMTCH 

69 98 

38)2 


Percent female Teachers 


PCTFCMT 


Female teachen 1 100 / NUMTCH 


18 41 
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Appendix -1 (Cont) 


' No I 

Variable 

Lnbcl 

Description 

Menu 

SD 

(Innate of Sclmol ( All variables arc Centred at school l-cvcl ) 

B 

Academic Press in Language 

PRCSSLNG 

Teacher nsk lo read gwe dictannn in class 
ncver-0 some limes* 1 every dav-2 average by vihd 
resjKWTscs aggregated 

148 

0 40 

2 

Academic Press in Math 

PRrSSMTH 

Teacher give nnth problems id solve in class NeverO 
Some limcs=l Every day-2, Aggregated 

MO 

0 43 

3 

Academic Press Test <fc Feedback 

PRESSTST 

Teacher give test &. Feedback to student for test 
never 1 1 once a \\lulc"2 once in a ycn—3 once in a 
term'd once in i inomh*5 once in n ucek-6 for 
feedback not npplictblc-1 ncver*2,Jome 
limcs"3,iilwiys-=4.Qvcragc by logit aggregated 

n 

0 64 

4 

Academic Press Teacher Give Home Work 

PRESSTHW 

Teacher assign correct home work Ncver-0 some 
timcs-l ol\vays/rcgulirl> ,, 2 Average by valid response 
Aggregated 

143 

031 

5 

Academic Press Piptl Doing Home work 

PRESSPHW 

No £ do not do home work-0 less than 30 minutes* 1 
30-60 mmutes-2 6| 120 mmutes-3 over 120 minuies-4 
aggregated 

2 38 

112 

6 

Teachers Commitment 

COMMIT 

Teacher come to class rarely— 1 sometimes-? most of 
the days*3 every day*4 teacher provide special help 
never* 1 sometime**? nlways-4 average by valid 
responses after logit aggregated 

04 

D 68 

7 

Parent Involvement 

PRNTINV 

Parent teacher meeting £ meeting parents nevenO 
once in a year* l once in a lerm-2 once in ■ monlh-3 
once in a week-4 Average by valid responses 
Aggregated 

219 

0 87 

8 

Ikad Teacher as Leader 

HMLEADCR 

Reviewing the peiformance or hn ! her class and all 
classes never-0 once in a year-1 once in a lerm-2 once 
in a month *3 once in a wee k*4 .average by valid 
responses aggregated 

2 02 

109 

No 

Vonnblc 

Label 

Description 

Mean 

SD 

Intervention Vnrnihlcs ( All variables arc centred at school level ) 

1 

Opiruion Blackboard Scheme 

OPBLACK. 

Rexord OPBLACk^l clse=0 

063 

048 

2 

Molcnol ns per OB scheme 

FAC1LOP 

Add iff ycs=f for 22 items (1 mops 2 globe, 3 charts 4 
play malcnal Sc toys 5 games equipment 6 primary 
scltool kit 7 mini tool kil 8 mathematic kiL 9 books for 
library- reference dLUionnnes.cncyclopedia 10 books for 
library children book 11 books for 
library magraincsjoumnLnewspapcr 12 school bell 13 
musical instruments 14 mots & furniture for student IS 
chair for teachers 16 tables Tor teachers, 17 blackboard 

18 chalk & duster 19 vvntcr ptchcr landte glasses, 20 
dustbin 21 safe drinking vvntcr 22 toilet facilities ) 

1166 

ill 

ID 

Olltcr Scltolanihip 

GSCHOLAR 

Percentage ofbcitcliciancs - 
((male-t-fcmalcyenrolcmcrl in primary classes) * 100 

24JJ 

1747 
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APPENDIX - II 


HLM Model 

Null Model:. 

It specifies the following student level model for each school 
(Outcome)^ = G 0j + 1 y (1) 

Where (Achievement)^ is the mathematics or language scores for pupil i in the school 
j ft is the school mean of either outcome of j school and i y is the student level residua! 

The between school model is 
=*«, + l S ( 2 ) 

Where is the weighted average across the jth school and u 0j is the school level 
residual 

Pu pil Level Model (Level-1). 

Tilt student level model is 

(Outcome^ = H 0j + (l 1J (Girl)+ A 9 j (SES) + r „ (3) 

Out of these 9 pupil background variables, the variables having significant effect 
si/l or significant variation across the school are finally kept in the model Vai lables with 
significant effect size but insignificant random variation are constrained 

The school level model for these regressions includes a separate equation, like 
equation 2, for each of the fl^s 

K = *po + u ™ for P = (0 9) 

Sc hool Level Model (Level-2): 

The student level model is like equation 3 

At school level the ft y regressed in four separate model including cluster of variables 
on I eacher quality, School resources, Climate of School and Intervention variables Each 
model includes contextual variables before adjusting these four categories of variables 


36 



Unadjusted Gap 


Pupil Level Model is 

(Outcome) (j = ft 0j + B lj (Girl)+ r fl (4) 

Separate model is framed for SC.ST.OBC by replacing gnl at slope (fl u 

School level model 

N 

^Oj = C ^00 u 0j 

= ®io + u »j < 5 > 

Adjusted Gap 

Pupil level model is same as (3) 

But school level model, where random effect was not significant, the variable was 
constrained In this case the model was 

” ^00 + U 0j 

^lj = ^10* 

Wherever the slope variance was not constrained, the ft (j was further regressed on 
schooling process variables 
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